January 17, 2018

Calculus Warm Up #5-3

Find the area of the region bound by

fly)=-y?+2y and f(y)=-y

In Exercises 9—26, sketch the region bounded by the
graphs of the given functions and find the area of the

region.

Moy=xt-dx+3,y=3+4x—x
3. f(y) =y4 gy =y t2

25, f(y) =yr+1,80)=0,y=-1Ly=2
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In Exercises 27 and 28, use a symbolic integration util-
ity to graph the region bounded by the graphs of the
functions and find the area of the region.

27. f(x) = x*, gx) =3x + 4

29. Use integration to find the area of the
triangle: (0, 0), (4, 0), (4,4)

31. Use integration to find the area of the
triangle: (0, 0), (a, 0), (b, c)
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33. Find b so y = b divides the region into two equal
regions.
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6.2 Solids of revolution
The disc method
The washer method

Solids with known cross sections
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Solids of Revolution

Axis of revolution

R = height of rectangle

= Radius of the disc

Disc = Cylinder
h

(V = 1rr? h)

Representative
disc

Representative
rectangle

Plane region

Axis of i
=D revolution I

FIGURE 6.13

R = "radius as a function of x"

Volume of one disc

V = TR? Ax

V = mR(x,)]° Ax

revolution

Approximation by n discs




Known precalculus
formula

Representative
element

New integration
formula

solid of revolution
volume of disc

. AV = 7R(x))*Ax | —
V = aR*w .

b
V= WJ [R(x))* dx

To find the volume of a solid of revolution with the disc method, use one of the
following as indicated in Figure 6.14.

Horizontal axis of revolution Vertical axis of revolution

b d
volume = V = wj [R(x))? dx volume =V = 7 J [R(Y))? dy

|
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REMARK  In Figure 6.14 note that we can determine the variable of integration by
placing a representative rectangle in the plane region “perpendicular” to the axis of
revolution. If the width of the rectangle is Ax, we integrate with respect to x, and if

the width of the rectangle is Ay, we integrate with respect to v.

R(x)
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Horizontal axis of revolution

b Q}j R(y)

d -
C§B V= f [R(y))? {dy)

- b -
A V= nf (R {dx) d L/

Vertical axis of revolution
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You try:

Find the volume of the solid formed by revolving the region bounded by the
graph of f(x) = V3x — x? and the x-axis (0 = x = 3) about the x-axis.
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Find the volume of the solid formed by revolving
the region bounded by

f(x)=2-x? and g(x)=1 about the line y=1
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The washer method

The disc method can be extended to cover solids of revolution with a hole
by replacing the representative disc with a representative washer. The washer
is formed by revolving a rectangle about an axis, shown in Figure 6.17. Ifr
and R are the inner and outer radii of the washer and w is the width of the

washer, then the volume is given by
oke of washer = TR — 1) ' VO[WW
volume of washer = 7r( rw. \/:"ITVZIf\
Outer cylinder - inner cylinder
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Solid of revolution
with hole

” g) axis of

revolution

Plane region

FIGURE 6.18

Now, suppose that a region is bounded by an outer radius R(x) and an inner
radius r(x), as shown in Figure 6.18. If this region is revolved about its axis
of revolution, then the volume of the resulting solid is given by

b b b
| WJ; [R())? dx — ‘ITJ; [r())? dx = ’ﬂL (RXP? = [r(0)]?) dx.
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You try:
Find the volume of the solid formed by revolving the region bounded by the
graphs of y = Vx and y = x? about the x-axis, f

¢

Solid of revolution

FIGURE 6.19

HW: p. 310 #1-13 odd




